A brief surmnary of the present status of photon-photon interactions is presented.
The most notable aspect of Eq. (1) for the present discussion is the energy dependence.
Unlike the one photon annihilation cross section which falls as 1/E2, a(ee+ eeX) rises logarithmically.
The two photon process always "wins" at sufficiently high energy, even though it is intrinsically of higher order in the fine structure constant. This was one of the important points brought out a decade ago when the subject was reborn4) just at the time e+e-annihilation through onephoton into multihadrons was first being investigated. At a beam energy of 15GeV, the cross section for one-photon annihilation is a few tenths of nanobarns. That for two-photon production of hadrons is greater than ten nanobarns. In general there are nontrivial corrections due to QCD to a lowest order quark process such as ee-teeqq.
The goal is to find situations where these corrections are negligible, or if not negligible, where they are computable and/or controllable.
As such, the situation here is much like that in other parts of high-energy physics where the physics of quarks and QCD are being explored. The advantage we have over, say, studying a purely hadronic collision, is that we start with a known coupling of the photon to the quark. What follows are four examples of how this is pursued in hadron production by two-photons.
PRODUCTION OF RESONANCES BY TWO-PHOTONS
The quark-antiquark pair is bound-up into a meson resonance in this situation.
The amplitude is then proportional to the square of the charge of the quark involved, times a factor dependent on thewave function of the resonance. While proposed6)
for measuring the ~~ width originally, it is only in the last year or SO that the first resonance width into yy was measured7) in this way-that of the t n . More recent data5s6)
show evidence of the f and provide upper limits on the A2 and f' coupling to yy. Evidenceq) for the decay of the charmonium state, x2(3550)+yy, indicates it should be produced in two-photon collisions as well. If we know something about the wave function of the resonance (or a relation between wave functions of a family of states such as ro, n, n'), then we gain information from the yy coupling about the charge of the quarks inside. Conversely, if we know the quark content, we gain knowledge of the wave functionlO). at PETRA has just appeared and it shows the right magnitude and roughly the right shape12).
Conclusion
The above examples show photon-photon interactions to be a microcosm of the kind of physics questions being addressed in th e world of strong interactions today.
With the new generation of e+e-machines now running, we can look forward to some rather decisive answers in the immediate future.
